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• Isotropic and kinematic hardening.
•Hill anisotropy.















f if f < fcr
fcr + Kf(f − fcr) if f > fcr
Porosity evolution
f˙ = f˙g + f˙n














Nahshon and Hutchinson 2008
f˙ = f˙n + f˙g + f˙s
















φt+∆t = φt + ∆tφ˙t+∆t
Ben Bettaieb et al. 2011
Γ(Y ) = 0
Yi = {∆p,∆q, n1, n2, n3, n4, n5, Hα}
H1 := ∆
P












⇐⇒K : ∂∆P = L : ∂σ
D = Ce −Ce(K +LCe)−1LCe
































Validation: Monotonic simple shear
















































•Effective implementation of the GTN model.
• Shear extensions are still to be improved for high values of kg and kω.
•Future study on damage anisotropy and/or shear/void coalescence.
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